Diffuse alveolar hemorrhage (DAH) is associated with severe outcomes. We report a case of acute respiratory failure that required mechanical ventilation and was clinically and pathologically diagnosed as DAH related to exposure to organic dust. A 39-year-old man, who had visited a warehouse to grade beans for purchase, was referred to our hospital for impending respiratory failure. His initial radiographic examinations revealed diffuse bilateral ground-glass opacities in his lungs and bronchoalveolar lavage resulted in progressively bloodier returns, which is characteristic of DAH. He underwent bedside open lung biopsy of his right lower lobe in the intensive care unit. Biopsy results revealed DAH and organization with accumulation of hemosiderin-laden macrophages and a few fibroblastic foci. The patient was treated with empirical antibiotics and high-dose corticosteroids and successfully weaned from mechanical ventilation. DAH might be considered in the differential diagnosis of patients with acute respiratory failure after exposure to organic particles.
the warehouses, he began to cough with expectoration of small amount of blood-tinged sputum (BTS) and reported a tactile fever. The symptoms did not improved after coming home from work. As days go by, the BTS became more severe, and finally he developed dyspnea. Four days before admission to our hospital, he visited the emergency department of a regional hospital for dyspnea and hemoptysis of about 100 ml. He denied any other systemic symptoms such as arthralgia, myalgia, and skin rash. He also denied travel history. His chest radiography showed bilateral infiltration.
Computed tomography (CT) showed multiple ground glass opacities and consolidations with a centrilobular pattern involving both lungs (Fig. 1) , which suggested diffuse alveolar hemorrhage or acute hypersensitivity pneumonitis (HP). Urinary tests for pneumococcal and Legionella antigen were negative. Serological test for Mycoplasma pneumoniae, Leptospira, and Hantan virus were was also all negative.
Real-time polymerase chain reaction assays for detection of We continued the empirical antibiotics and methylprednisolone (60 mg/day). He was intubated on his second hospital day. We performed portable bronchoscopy in the intensive care unit (ICU), which revealed blood clots in the trachea and both bronchi. The fluid returned from subsequent bronchoalveolar lavages (BALs) become progressively bloodier, which is a typical finding of DAH (Fig. 2) . BAL At discharge, he was taking prednisolone (60 mg), did not require supplemental oxygen, and had a near normal chest radiography on hospital day 24 (Fig. 5) . Currently, he continues to take prednisolone and the dosage is being gradually tapered in the outpatient clinic.
Discussion
Exposure to organic dust can cause various kinds of pulmonary disease including HP, organic dust toxicity syndrome (ODTS), and bronchitis. [2, 3] However, the association of DAH and exposure to organic dust is not well known. There are only one report of a patient with DAH caused by exposure to organic dust, however, the clinical presentation and image findings were different from this case. [4] To the best of our knowledge, this is the first case report of histopathologically confirmed DAH associated with exposure to organic particles.
HP should be considered first for these kinds of pulmonary conditions caused by exposure to a variety of organic particles. In particular, subacute HP should have been con- is distinct from DAH in this case. Furthermore, the pathologic findings in this case revealed no evidence of HP.
ODTS is a self-limited syndrome characterized by flu-like systemic symptoms including fever, chills, myalgia, dyspnea, and cough following respiratory exposure to organic particles. [3, 5] This syndrome usually begins within hours of an exposure to substantial organic particles, which is similar to acute HP. However, chest radiograph in ODTS is usually normal, [3, 5] meanwhile those in HP are not normal as previously described. [2] In addition, ODTS can be distinguished from HP by its self-limiting property and a patient's normal level of oxygen saturation.
DAH refers to a significant condition that involves bleeding into the alveolar space caused by various conditions.
The mechanism of DAH after exposure to organic dust in this case was uncertain, however, activation of pulmonary macrophages and release of variable mediators and complement system might be related to the reaction after inhalation of organic dust. [6] BAL is an important tool for the diagno- immune response and severe inflammation after ruling out infectious conditions. In idiopathic DAH, high-dose corticosteroid and azathioprine might be considered. [7] In conclusion, this is the first case of severe DAH associated with exposure to an organic particle to be histopathologically confirmed. Although the development of DAH associated with respiratory exposure to organic dust has rarely been reported in literature, it might be considered in the differential diagnosis for cases presenting with hemoptysis and respiratory failure following repeated exposure to organic particles. In these cases, high-dose corticosteroids might be considered for empirical therapy after infectious conditions have been excluded.
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